INTRODUCTION
Infective endocarditis (IE), which is a life-threatening infection of the endocardium or heart valves, is usually associated with cardiac defects, congenital, or acquired. [1] Oral cavity, with more than 600 microbiological species have been recorded in the human mouth, is also home to microbial communities with multiple effects in human health and disease. [2] Various dental procedures have been linked to the occurrence of IE. Nevertheless, there seems to be a dilemma about which dental procedures and under what circumstances significant risk occurs. [3] Several guidelines regarding IE prevention heart diseases. [8] AHA guidelines added another indication, valvulopathy in cardiac transplant recipients. [9] NICE guidelines did not recommend any prophylaxis to patients for IE prevention regardless their risk. [10] The data about epidemiology of IE in Jordan are scarce, mostly due to the absence of nationwide studies in this regard. Similarly, little is known about the practice of general dental practitioners in Jordan, regarding prevention of IE and their compliance with international guidelines of IE prophylaxis.
The aim of this study was to assess the knowledge and practice of dentists from Jordan, regarding prevention of IE in dental practice.
MATERIALS AND METHODS
This cross-sectional study was approved by the Faculty of Dentistry Research and Ethics Committee in accordance with the World Medical Declaration of Helsinki. Ethical protocol number (12/2015) .
A total of 210 dentists were approached to participate in the study, and 127 agreed to participate. A survey instrument was used to interview participants. The survey instrument included questions about demographic data, knowledge about risk factors of IE, and predisposing dental procedures and their current practice of prescribing antibiotics to at-risk patients [Appendix 1].
Statistical analysis performed using SPSS 16.0 (SPSS Inc., Chicago, IL, USA). Descriptive statistics used to describe our study sample. To examine differences between groups, Chi-square test, one-way ANOVA, Student's t-test, and Spearman's rho test were used. Results with P < 0.05 considered statistically significant.
RESULTS
The sample was composed of 52.8% males and 47.2% females. Mean age was 33.5 years (range 22-65 years) with 1-40 years of experience (mean 9 years) [ Table 1 ]. Table 1 , most of the respondents were working in private clinics and graduated from Jordanian universities.
As shown in
Most of the dentists have encountered a patient with IE who needed prophylactic antibiotic (PA) and have prescribed PA to prevent IE, 37% were following the NICE guidelines, and 23.6% were following AHA guidelines. Majority of the respondents (51%) have prescribed PA when encountering suspected patient to prevent IE, 44% have referred, and only 4.7% have refused to treat these patients [ Table 2 ]. Patients with prosthetic heart valve were ranked on top of medical conditions that required PA (87.4%), and then patients with the previous history of IE, followed by patients with rheumatic heart disease (57.5), the least record was for patients having physiologic murmurs [ Table 3 ].
Regarding dental procedures which needed PA [ Table 4 ], most dentists (87.4%) thought that dental extractions need PA, followed by periodontal surgery (88.2%); however, only 17.3% thought that PA is needed for simple tooth restorations.
Amoxicillin was the antibiotic of choice for 57.5% of dentists to prevent IE, 17.3% prescribed clindamycin; a minority have prescribed lincomycin, metronidazole, gentamicin, and clarithromycin. Around 19% of dentists did not know which antibiotic to prescribe [ Table 5 ].
DISCUSSION
Dental procedures, especially the invasive ones, are being blamed for causing IE. [1, 3, 4] We aimed in this study to assess the knowledge and practice of dentists in Jordan, regarding prevention of IE in dental practice.
Although the NICE recommended the restriction of antibiotic prophylaxis (AP) use to very few predefined circumstances, [8] more than 50% of Jordanian dentists still prescribe PA widely to prevent IE.
Jordanian dentists' approach patients in need for PA varied between the NICE recommendations and the AHA to a lesser degree, but still a relatively high percent (39%) did not know any guidelines to follow although 74% have encountered patients who needed PA to prevent IE.
Only 37% of the respondents followed the NICE guidelines compared with a similar study in London, in which 95% of participants were aware of the NICE guidelines and 77% of them were compliant with those guidelines. [11] This controversy, over the PA prescription for the different dental procedure, is a critical issue among dentists worldwide, which is affected by both the new guidelines and the IE incidence. [12] Prosthetic heart valves and preexisting structural abnormality of the heart are major risk factors for IE, [13] a fact which is well appreciated by 87% of Jordanian dentists; comparable results were reported by an Iranian study. [11] While 14.2% of Jordanian dentists prescribe PA for cases of physiologic murmurs, 87.2% of their Iranian counterparts prescribe PA for this condition. This might be due to the variations of the universal recommendations or due to lack of knowledge regarding the clinical condition.
Dental procedures that needed PA, due to invasive nature and the risk of bacteremia were extractions and periodontal surgery; majority of Jordanian dentists agree with this fact. [12, 14, 15] While Amoxicillin was the drug of choice as PA for 57.5% of respondents in this study, it was the drug of choice for 89% of Nigerian dentists. [16] In contrast, most IE: Infective endocarditis, PA: Prophylactic antibiotic general dentists in Japan prescribe cephams followed by Penicillin. [17] Giving PA is not without harm although it is crucial in certain specific circumstances. Antimicrobial resistance is an emerging issue that must be dealt with to decelerate its progression. PA aim only to prevent IE due to viridans streptococci, and in its best case scenario can prevent up to 10% of all cases of IE. [18] Based on these statistics, it is not feasible to give PA to every cardiac patient, and it is worth to adhere with the guidelines to prevent IE in the specific patients, the PA target, without adding on antimicrobial resistance.
It has been reported that all observational studies such as cross-sectional surveys are prone to limitation and bias. [19] In this study, the number of participants is limited as a big number of dentists refused to participate; it may be due to their inadequate knowledge about this issue. Moreover, most dentists still prescribe PA in most cardiac patients although it is not recommended anymore in the majority of them; this discrepancy might be due to lack of update on their knowledge about the guidelines.
CONCLUSION
Although the issue of AP to prevent IE is controversial and no general consensus exists, a large proportion of dentists still do not follow any guidelines. The majority of dentists encountered a patient who needs PA so that the level of knowledge and practice need to be upgraded in Jordan.
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